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Abstract 
This study investigates the determinants of diffusion of the quality standards in Turkey's software sector. It explores the 
evidence provided by previous survey studies conducted on software activities in Turkey. It determines that the diffusion of 
standards remained low during the last decade, and this relates particularly to the intrinsic difficulties of micro and small 
software firms. The study indicates the driving role of the implementation of obligatory regulations in the adoption of 
software quality standards. It identifies factors acting as barriers, which relate mainly to firms' limited knowledge and 
perception about the software quality standards, and to the resource constraints in terms of finance and employees. 
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1. Introduction 
In last decade, the globalisation of software development has been remarkably accelerated, and "new" 
software exporting nations from Brazil to Russia have entered the world market (Carmel, 2003). The software 
industry provides export earning to these nations but also supports the development of other industries. 
Developing software capabilities in latecomers, however, is not an easy task and technology and innovation 
policies have important roles to play in supporting the development of this industry with appropriate policy 
measures (Schware, 1992; Steinmuller, 2001; Rousseva, 2008).  
Software quality standards are some of the key components of the software activities. During the last decade, a 
growing literature of economics and management has indicated the success and failure factors of quality 
standards through feedback from the software firms and/or the markets, and contributes to improve our 
understanding of their multiple functions. These studies reveal the driving role of the quality standards in the 
development of the capabilities and competitiveness of software firms (Jain and Gupta, 2011; Jung et al., 2004; 
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Kannabiran and Sankaran, 2011; Khan et al., 2011; McManus and Wood-Harper, 2007; Terlaak and King, 2006). 
From the perspective of a technology and innovation policy in latecomers like Turkey, quality standards 
constitute one of the key issues that can affect the success of their software firms in both local and global 
markets, which are increasingly characterised by outsourcing and sub-contracting relationships. Hence, the 
question of how to improve the diffusion of the quality standards is a relevant and crucial one for the latecomers' 
software industry; however, it requires a prior understanding of the characteristics of the diffusion. This study 
aims at contributing to such an understanding of the pattern and determinants of diffusion of the software quality 
standards through the analysis of Turkey's software sector.  
In the literature, studies on the diffusion of software quality standards (Basri and O’Connor, 2010; 
Rothenberger et al., 2010) remain limited. Furthermore, the existing studies include mainly firm-level micro-
studies, meaning that sector level studies are lacking. This sector level study also addresses this shortcoming in 
the literature.  
The current study is mainly based on the evaluation of the evidence provided by four available survey studies, 
alongside the other complementary literature on the subject. Two of the studies are comprehensive surveys on the 
software sector as a whole, which include quality standard issues (Iyidogan, 2009; Sokmen, 2010), while the 
other two are specific to the diffusion of the software quality standards (Pusatli and Misra, 2011; Taskin, 2011). 
Except for one survey, which is a qualitative study (Pusatli and Misra, 2011), the others include quantitative 
analysis. The benefits of such a method for exploring available survey studies include the fact that it makes it 
possible to determine the evolution, to enlarge the perspectives and elements of the evaluation, and to therefore 
have a greater sector level picture of the analysed issue. The remainder of the study is organised as follows: 
section two examines the diffusion pattern of the quality standards. Section three analyses the determinants of 
their diffusion.  
2. Diffusion pattern of the quality standards in Turkey's software sector  
Turkey has made significant progress toward establishing a modern, market-based quality standards regime 
(Escribano and Guasch, 2005). An evaluation based on ISO 9000 standard adoption in OECD countries points 
out that the certification level in Turkey lags behind all other OECD countries except Poland, when all sectors are 
considered. However, the diffusion of standards in Turkey in comparison to OECD countries is quite satisfying in 
the manufacturing sector, while it is very low in the service sector. The service sector enterprises and 
organisations have adopted far fewer certificates on a per-firm basis in Turkey than in other OECD countries 
(Escribano and Guasch, 2005). 
 The diffusion of quality standards in Turkey's software sector, which is a service-oriented sector, is similar to 
this unsatisfactory picture of the service sector. According to the results of a 2006 survey, 38% of software firms 
possessed quality certificates (Iyidogan, 2009). In the same vein, the results of a 2010 survey, which is more 
comprehensive than that of 2006 including almost all of the software firms, indicates that only 32% of the firms 
possessed quality certificates in 2010 (Sokmen, 2010). These findings mean that more than 60% of firms did not 
possess any type of quality standard during the period of 2006-2011. They point out the fact that the diffusion of 
software quality certification has remained low since the mid 2000s. Their adoption by firms is not evolving but, 
on the contrary, exhibits a stationary situation.  
However, the results of a recent survey conducted in 2011 indicate that more than 80% of software firms have 
quality standards (Taskin, 2011), which seem to be contradictory with the results of two mentioned surveys. How 
can this inconsistency be explained? The answer is found in the sample of the surveys. When the firm size 
composition of each survey sample is analysed, it can be seen that the sample of the 2011 survey, in contrast to 
those of the 2006 and 2010 surveys, underrepresented the micro and small firms, with only 6.8% of the total 
analysed firms. When we take into consideration that the micro and small sized firms represent 87.2% of total 
firms in Turkey's software industry (YASAD, 2012), the underrepresentation of small firms in the mentioned 
survey can be clearly understood. In fact, the 2011 study stated that it was concerned with firms with more than 
100 employees, and that it was mainly concerned by the driving factors of the quality standards adoption.  
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The picture of diffusion is thus different when small firms are considered or ignored in the analysis. Hence, 
when considered together, the results of surveys indicate that the low diffusion of quality standards is largely 
related to the small firms which overwhelmingly dominate the software sector.  
The results of the 2011 survey indicate that the international standards such as ISO 9001, ISO 27001, ISO 
20000 and BS25999 are the most frequently used standards in comparison to other standards (Figure 1). The 
other standards which are relatively less widespread are the ITIL, COBIT, CMMI, PMI-PMP, EFQM and the 
SIX SIGMA framework. When the whole industry is considered, the most commonly used standards are the ISO 
and ASAP (Iyidogan, 2009; Sokmen, 2010; Taskin, 2011).   
3. Determinants of diffusion of the software quality standards  
To explore the determinant factors of the diffusion of standards, we identify the driving forces and the 
barriers of their adoption.  
 
3.1. Driving forces 
 
Turkey's software industry followed an inward-oriented development path; however, recently there has been 
a growing commitment in the software industry to increase software export. This new trend, accompanied with 
the developing transactions on the basis of the contractual relationships, such as software outsourcing and 
subcontracting, increased the attention of firms to the quality certification issue, as export-oriented firms are more 
likely to seek out and acquire quality certification. Building a good reputation constitutes one of the important 
factors, which motivates software firms to acquire quality standards. Software firms are more and more aware 
that the signalling effect of quality certification is influential not only in external markets but also in local 
markets. 
Beside the emerging export-orientation, the other driving factor is the implementation of the obligatory 
regulations. For instance, ISO 9001 seems almost to be an obligatory standard. ISO 27001, ISO 20000, ITIL and 
COBIT, the standards that software firms envisage to acquire in 1-3 years, are subject to obligatory regulations 
and they are commonly used by Turkish public institutions (Taskin, 2011). The Banking Regulation and 
Supervision Agency (BDDK) launched a regulation which made the COBIT obligatory for banks, which resulted 
in the extended use of COBIT in financial sector and in its environment. ISO 27001 and ISO 20000 are 
demanded by the most of the public institutions in the technical specification as a proof of the sufficiency of the 
institution's abilities (Taskin, 2011). Furthermore, aiming at the security in electronic communication, The 
Information Technologies and Communication Agency (BDK) made obligatory the use of TS ISO/IEC 27001 
standard for all Telecom firms. The obligatory regulations implemented by two institutions, one foreign affiliated 
and the other public institution, affected also the adoption of the CMMI and the SOX (Taskin, 2011). The 
obligatory regulation of the public institution influenced the adoption of the prestigious CMMI.  
3.2. Barriers factors 
Barriers to the adoption of software quality standards in Turkey relate mainly to the limited knowledge and 
perception of firms on standards, and to the resource constraints in terms of finance and employee. Although they 
concern all firms, they are obviously more intense in micro and small sized firms.   
3.2.1. Limited knowledge and perception  
 
The lack of sufficient knowledge and awareness of quality standards seems to be one of the important factors 
limiting their adoption, particularly by small firms (Pusatli and Misra, 2011). A considerable number of small 
sized firms, especially micro sized firms, do not have enough knowledge about quality standards to be applied in 
software (Pusatli and Misra, 2011). As of 2010, 17% of firms do not have any knowledge on the quality models 
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and certificate subjects (Sokmen, 2010). Most of the small firms are not aware of the names of the models and 
standards that are specifically designed for the SMEs (Pusatli and Misra, 2011).  
In the cases where they have been informed on quality models and certificates, the perception of firms 
concerning the functions and benefits of quality standards remains limited. One should note that such a limited 
perception concerns not only small firms but also large firms. Some firms do not consider them necessary for 
their activities or do not really attach importance to them (Iyidogan, 2009; Sokmen, 2010). In addition, in the 
cases where they recognise their importance, they think that without having standards they can act and work as if 
they have them, as they know the content of standards. 
3.2.2. Limited resources in terms of finance and employee 
 
Micro and small sized enterprises have limited human resources to establish a quality department. It is 
difficult to maintain staff specifically dedicated to quality because of the indivisibility of the labour force of staff, 
which is quite limited in number. These constraints of human resources combined with financial constraints pose 
a serious obstacle to the adoption of quality standards and certificates (Pusatli and Misra, 2009). In 2010, 
problems related to the financial cost of application and to the insufficiency of human resources were considered 
by 42% of firms as the most important difficulties they faced for adopting quality certificates (Sokmen, 2010). 
4. Conclusion  
The study indicates that the export-orientation of firms and the obligatory regulations launched by the public 
institutions constitute the key drivers of adoption of the software quality standards. The role played by such 
regulatory obligations in the diffusion of quality standards seems to be particularly important, to the extent that 
the software firms have a limited perception about the benefits of the quality standards, which does not create a 
sufficient stimulus for acquiring quality standards. 
This study reveals that firms are rather aware of the signaling effect of standards. However, both in large and 
small software firms, the understanding of the functions and the perception of the benefits of quality certificates 
remain limited. In fact, software firms usually seek certification not for internal reasons, e.g. related to 
operational performance, but for external reasons, e.g. related to market requirements. Firms pursue certification 
to avoid losing their competitive positions. This attitude reduces the benefits of quality certification, although it is 
true that certification serves as a necessary but not sufficient condition for improving organisational performance 
and quality. Such a limited perception of software firms constitutes an important factor of resistance to change 
and to the adoption of quality certification. To increase the firms' knowledge and awareness, public agencies and 
software sector agencies could organize "national campaigns of quality standards", as is the case in some 
countries. The initiatives of software sector agencies may be particularly useful to increase the knowledge of 
micro and small firms on the standards which specifically address them. 
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